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The present invention provides an improved support element for a ; portion of the human body, (as for instance an elbow or knee) 
for medical and sports use; This support element has a reinforcing member formed by laminating an interlining having a greater 
modulus of elasticity than that of an elastic material for forming the main body, and a : surface member for restricting the 
elongation of the interlining is adhered to one portion of the surface of the main body comprising the elastic material, the6hape 
of which is cylindrical such as to fit with an affected part of the human body. The reinforcing member has a modulus such that 
the support element is capable of restricting movement of the affected body part within a defined motion area. 
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The '.present invention provides an improved support 



element for a portion of 
an elbow or kneel) , for 
support .element has a 
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the 'human body, (as for instance 
inedical and sports, use ; This 
reinforcing member fotmed by 
> ^ laminating an interlining teving a greatisr nD&jius of ■ elasticity than 
that of an elastic material for forming the main body, 
;ahd a surface member for .restricting, the elongation : of 
the interlining is : adhered to one portion of the surface 
of the. kairi body comprising the elastic material, the 
shape of which is cylindrical such as to fit with an 
affected part of the human body. The reinforcing member 
has a modulus such that the support element is 'capable of 

restricting mowertent of tte affected bod/ part within a cfef ined notion 
area . 
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SUPPORTER 

The present invention relates to' a supporter which is 
used for fixing, supporting, .pressing, ^protecting, and the 
like by covering a portion , of . the; human body, and iri : 
particular: .the present inVerttibri relates to & rriedicual 
• supporter used for preventing and curing of orthopedic . -J, 
'troubles in bone, muscle, tendon, arid so on and to a 
supporter used for protecting ' a portion of the humiarr body 
from injury during sports activities and from a relapse of 
an injury. 

BACKGROUND OF THE INVEMTION 

Supporters for fixing, supporting, pressing, 
protecting, and retaining wsrmth by covering a portion of 
the human body are well known. For example, there are 
supporters for use on a joint such as the Shoulder, elbow, 
hand/ hip, knee, and this ankle, arid supporters .: f o r use on 
limbs such as the forearm, upper arin, thigh, and the shank, 
for riiedical; ;arid sports" purposes . That is , there are 
various kinds of supporters based on the body pair t on which 
the supporter is used and the nature of the trouble . Such 
supporters act to fix, support, press, protect, and retain 
warmth in a particular part cif the hurnan body by combining 
an elastic member with a ribrt-elastic member or ah auxiliary 
belt. ; ' ;. ;' '^'V • . 

BRIEF DESCRIPTION OF TEE ; DRAWINGS 

TIGS, la, lb, and lc are side/ \: front, and .rear views, 
respectively; showing the attached condition of one 
eitibdimerit 6f ' the : present silppdrtM >inverition in position. : i, 
on a human knee. . FIG. lcl ii a ; side view of a-ihurtian knee 



for illustrating the remedy 
construction ishown . in FIGS . 



principle used. in the -supporter 
la> lb, and lc; ■.; 



FIGS. 2a> '2b> and 2c are' side,: front, >. and fear views, 
respectively, showing ; the a^ of a second 
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embodiment of the present supporter invention in position 
on a human knee; 

FIGS, 3a and 3b are side arid front views, 
respectively, showing the attached condition of a third . 
5 embodiment of the present invention in position on a 

human lower leg and ankle; 

FIGS. 4a and 4b are opposite side views, . 
respectively, showing the attached condition of a fourth 
embodiment of the present invention in position on a 
10 human; elbow; 

FIG . 5 is a side view showing the attached condition 
of a fifth embodiment of the present invention in 
position oh a human elbbw; ;'■<■■'.. 

FIG. 6 is a graphical illustration showing the : V 
15 relationship between the elongation knd the stress 

characteristics of the Subject supporters; and ^ 

FIG. 7 is a fragmentary cross -sfectibnal view of a 
portion of a typical supporter, showing the main body 
member and the layers of the reinforcing member thereof. 
20 SUMMARY OF THE INVENTION 

The present invention provides a supporter for 
mounting on an affected body part comprising' a tubular 
main body member formed of an elastic material and a : 
reinforcing member formed by laminating ari. interlining 
25 . layer and '"a surface member, said interlining layer having 

a greater modulus of elasticity thanVthat of : said elastic 
material forming said, main body metnbfer, : said "surface 
member having a greater mbdulue of elasticity than said 
interlining layer for restricting the elongation said 
30 interlining layer/ said reiriiEorcement membter ;being 
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adhered . oiily to a selected portion 6f said main body 
member and said reinforcing merrier having a resultant 
modulus of elasticity greater than that of said main body 
member for restricting the elongation of said selected 
5 portion of .said main body meiinber to < which said ~ 

■: : ' reinforcing member is adhered so as to be capable of 
restricting movement of the aiffected body part within a 
predetermined motion area. 

Thei present invention further provides support 

10 aipparatus comprising an elastic body meniber having sit 

least one tubular shaped portion for mounting on an 
affected body part r the ; elastic body member having an 
elasticity for maintaining said elastic body ; member in 
position on the affected body part, ; a' reinforcing member 

15 adhered to a selected portion of the surface 

surface of the elastic body member, said reinforcing 
member having a shape defining a pattern corresponding to 
a predetermined portion of the affected body part and 
including a surface layer of a first material laminated 

20 to an interlining layer of a secorid material, said 

reinforcing member having an elasticity sufficient to 
enable movement of the corresponding \ predetermined .'; 
portion. of the affected body part through a £irst motion 
area corresponding to a predetermined limited range of 

25 motion, but limiting movement * thereof through a mofcioh 

ariaia greiatier than said first motion :;area. 

The invention still further provides a supporter for 
mounting on a limb in position to cover a joint such as a 
knee joint, an ankle, an elbbw or wrist arid to 

30 pred^t erminedly 1 constrain ; and 1 imit Movement thereof 
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comprising a . tubular member :constructed ^6f a fabric 
material characterized by :beihg an elaest ic fabric adapted 
to ?f it snugly about said limb and joint and a -'-pattern of 
a reinforcing material overlaying a predetermined defined 
ar^a of the tubular Mnember arid a 
laminated interlining arid surface member having a higher 
modulus of elasticity than the elastic ^material of said 
tubular member and being attached thteretb by a heat 
bonding adhesive aigent, the predetermined defined area of 
the reinforcing material being selected to enable 
movements of the joint ori , which the tubular member is 
installed through a first preldetemihed motion area 
corresponding to the rarige of elongation of said tubular 
member, and said reinforcing materia limiting movements 
of the joint through a second predetermined motion area 
greater than said first motion area -arid corresponding to 
the range of elongation of said reinforcing material , 
said reinforcing material substantially preventing 
movements of the joint through mot iohs greater than said 
second predetermined motion area 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The relationship between the elbrigat ion percentage 
and the stress for a typical conventional supporter is 
■ shown by a characteristic curve on the graph of FIG. 6. 
In the graph Of PIG, 6, the ■abscissa! shows the (elongation 
percentage of the supporter designated by the letter 1 
arid the ordinate 'shows the stress on ^ the. affected body 
part designated by the letter p. Tht: point p 0 ori the 
ordinate shows the stress on the affected part iieeded to 
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attach the supporter, which; is a minimum stress needed to 
prevent the supporter from flipping down from its desired 
location on the affected body part 'and tiie point 1 6 . on the 
abscissa is the elbngatibn percentage ^ cofriespohdihg to 
the minimum stress p^. The curve dekignated by the 



numeral 1 has a small slope between 
percentage arid the 



the Elongation 
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stress, that is, the stress or resultant effects or 



pressure on the affected body .portion 
.even though the elongation 1 percentage 



increases gradually 
increases more 



markedly . : The stress shown by the curve 1 is small within 



a scope of activities of daily living 



represiented by the 



area or dangerous 
than 1 2 , .Wherein there 
or harm to the 



range : of elongation percentage 1 0 to iji wherein it is easy 
to move the affected body part in the uses of everyday 
life. The stresis increased ^ proportionally within a motion 
area represented by the elongation percentage from lj to 1 2 , 

10 wherein, for inistance, it is necessar^ to move -the affected 

body part in an unusual activity. The stress increases 
proportionally even within a critical 
zone of elongation percentage :of more 
is a possibility of causing an -injury 

15 affected body part if the affected part is further moved 

Since ohly a small stress is developecl during the movement 
of the affected part in the scope of Activities of daily 
living , a supporter providing the stress characteristics 
shown in curve 1 is desirable for weaz! during daily 

20 activities {1 0 to l t ) as such wear wouid not result in pain. 

However, since the stress to control t!he movement of the 
affected body part is still small wherl the movement of the 
affected part falls within the dangerdus zone (beyond 1 2 ) , 
there is a possibility bf an injury oi! harm to ^he affected 

25 part. Accordingly, use of a supported having the . 

characteristics of curve 1 would ^ not prevent injury or harm 
to the affected part and there is 

supporter will :slip down when "the movement 1 , of the affected 
part is substantial and forceful, 
30 Curve 2 hats a' larger slope than that of curve 1. 

Since in curve 2 the stress applied ""-ion! the . affected pairt: in 
the dangerous zone . (beyond 1 2 ) . is largkr than that of curve 
1, there is less • possibility : of applying an unusual force 
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on the affected part. Howevetj since the stress, applied on 
the -affected part - in the scbpie .of ..activitiies. of .daily 
living (1 0 to li) and the motion area (it to 1 2 ) aire also 
relatively large for a supporter having the characteristics 
5 of curve 2, a greater pressure than il ordinarily .needed in 

everyday life is applied to' the : affected part. Therefore, 
a supporter having the characteristic^ of curve : 2 is ndt . 
desirable because riot only is the feeling of attachment 
excessive but also such a supporter Cciri cause ah 

10 interruption in blood circulation among. other problems.. 

In curve 3 of FIG. 6, the stress remains low arid does 
not change largely or substantially irl the scope of 
activitiies of dally living .;{1 0 to Ix); ! but the stress 
increases exponentially in accordance jwith the increase of 

15 the elongation percentage in the - motion area ( l r to 1 2 ) , and 

the elongatioii does not further increase and does nbt enter 
into the dangerous zone (beyond 1 2 ) . If th<e supporter has 
such properties, there is no pain applied on thei af f ecrted 
part beckuse a very small amount of stress or pressure is 

20 applied on the affected part in everyday life, and the 

movement of the affected part is controlled by increasing 
the stress immediately when such movement becomes greater. 
The characteristic curve 3 is therefore ideal for a 
supporter for medical and sports uses J However, it is only 

25 possible to obtain the properties of the curves 1 and 2 

from the known conventional, suppof tersV . a supporter having 
the property of curve 3 having hot ye t ! been obtained. 

The object of the present invention; is to provide an 
iraprbved supporter for medidai and sports use having the 

30 above mentioned ideal characteristic curve Which fits or 

adheres and adapts to the condition of the affected body 
part and which iis easily operable. 

In order to achieve thb above mentioned object, the 
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present invention : provides a ■ supporter ''having- --a : tubular 
shaped main body member of elastic material which fits on 
an -affected body - part' with -a : reinforcing merrier, attached or 
adhered to -a portion ' of the .main body j member . /. the /; 
reinforcing member is : f brmed by laminiiing an interlining 
layer having a greater modulus of elasticity than that of 
: an elastic material forming the irtain bddy with a Surface \ 
member for restricting the elongation "'{of the interlining. 
The resulting laminated reinforcing member has a modulus of 
elasticity capable of restricting thejmovement of the 
affected body part within a particular motion area r motion 
area as that term is used meaning the Is cope of motion which 
is allowable. in accordance with the condition of the 
affected part.. j ' 

: .... The position of. the reinforcing nleniber on the surface 
of the main body member is determined jbased on a so-called 
taping method . The taping method is Used in the medical 
and sports fields, and is a method wherein the elongation 
of skin is restricted by an adhesive ta^e attached to the 
skin at -'a '-location corresponding to a jmuscle, ligament, 
joiht> or other affected body part. The adhesive tape 
operates to support and protect the affected part by 
restricting the hypeirextension of the [affected part, the 
transmission of stress, and movement of the area of the 
affected part.* iTor v example, Such taping method is used for 
coping with the stress caused by hard [exercise and;ih 
sports activities, for coping with a secondary functional 
disorder .after injury, for ; ;easirig the jcohdition of the . 
secondary functional disorder, 1 and fof curing of general 
orthopedic trouble and assisting in rehabilitation after 
medical treatment. The position of the xreihforcing member 
attached to the . main body and pattern tor shape thereof -are 
determined so iais to produce similar fdrce : by the 
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reinforcing member' as the force' applied to the .affected 
part by such taping method. j 

■ : .It Is: desirable that the elastii material forming the 
main body member of a supporter produce; some stress or 
pressure on the affected part such that it remains in 
. position thereon and does not slip dbwn at : the time 1 of 
attaching. . The : elastic : material should. also b£ easy to fit 
to, and- should .conform with>: the movement of skin, .and it 

; " i / - . . . 

should be easy to attach arid have a gfood air permeability. 
That is,; a material having an elongation percentage . 
characteristic equal .to or more than .150%, and in particular 
having about 100% elongation ..percentage/ is preferable for 
achieving. attachment . A modulus of elasticity of about 
0 . 12 to 0 .48 kg/cm at the usual elongation percentage of 
100% at the time . of attaching :is alsoi desirable. An . 
elastic kitted fabric or textile . fabric using rubber thread 
or urethane thread can be iused, and ijt can be formed in a 
tubular ; shape directly by a circular Ichitting machine or it 
can be formed in a tubular shape from! a plain textile 
fabric by means of. the added .step of beaming such fabric 
into the tubular shape desired I 

The reinforcing member Is formed j by larriinating the 
interlining : layer .comprising \a material : ha ving: higher 
modulus of elasticity than that of the main body and a 
surface member comprising a material With : a -..very . small 
elasticity for restricting the. elongation of the', 
.interlining to some degree. The interlining is deisired to 
have a good air permeiability, a strong badkstretch or , 
recovery, and, a modulus .of ■ elasticity jof '.about. 0.18 to 0.72 
kg/cm, which is =50% .stronger'vbr less elastic' than' the main 
body discussed above. For Example, * an elastic non-woven 
fabric 'such as a urethane nbn-woven fabric, i.e^ /trade name 
■: Esparicione or th£ like, 'an elastic textile . fabric such as - a 
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power net or the like, a film such as la u^thane film 
having 75 to 100 urn thickness, and a foam material such as 
urethane, chloroprerie, or latex can be used as. the 
interlining. As for the surface membeir, it is desirable to 
have some restriction against the eionlgation and also good 
. air permeability . For example; although it depends on the 
affected part, the surface member can [comprise woven fabric 
having from 30 to 150% elongation percentage which is less 
than that of the interlining, such as |a fabric having a 
urethane thread having a low modulus off elaisticity woven 
thereinto, or alternatively, a textile 1 cloth such a 
tricot fabric or a non-woven fabric can be used. As the 
best suitable materials, an elastic cloth of a plain fabric 
using a urethane thread of 40 denier in which the weight 
per unit area is 140 to 200 g/m 2 and the maximum elongation 
percentage is 50 to 100%, or a nylon tricot in which the 
weight per unit /area is 120 g/m 2 and the maximum elongation 
percentage is 30 to 50%, can be used. ! 

In order to laminate the interlining arid the surface 
member, available adhesive agents such 1 as in the form of a 
liquid type, a non-woven fabric type, and a film type can 
be used, which adhesive agents re used for adhesion of, for 
instance/ chloroprene, polyurethane, acrylic, polyester, 
polyamide and styrene-isoprene-styrehe 1 fabrics . The liquid 
type adhesive agent is doped oh the interlining and the 
surface member and the adhesive surfaces are laminated to 
each other to adhere both members by heating and drying 
under pressure. In case of the non-woVen fabric type and 
the film type, such adhesive agents are inserted between 
the interlining and the surface member to adhere by using a 
heating roll. When the adhesive agent to be used is 
selected, it should be selected as having .a high 
elastotneric' content and should be one jwhich is suitable for 
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each material comprising .the .interlining "and surface 
..member,, respectively . ' Some ; types of adhesive -agents on the 
market which are suitable include, for example, adhesives 
.such; as identifiable by the tradenames Bond G-17 and 18 of 
KONISHI Co., Ltd., Evergrip of A.C.I, of Japan Ltd., 
Altecobond G-700 of Alpha Giken Co., Ltd., and Binezole R- 
5S0 and R-700 and Airpole R-1200 of Ipposha Oil Industries 
Co., Ltd. . 

The above mentioned adhesive agents also can be used 
for laminating the main body and the reinforcing Member. 

Importantly, in the above described supporter 
construction, the portion of the main body where the 
. reinforcing member' is . not :adhered ' is elastic according to ' ' 
the property of the elastic material alone, and the portion 
where the reinforcing member is adhered is elastic 
according to the property of the reinforcing member. When 
the supporter of the present invention is. fitted or 
attached to a body part, it is easy to manipulate by 
stretching only the portion of the main body to which the 
reinforcing member is not attached. The -change of the 
muscle and the ligament (hypertrophy, extension) is small 
in everyday life, and the elongation thereof falls within 
the scope or range which is possible to follow by 
elongation or other changing ^f , the structure of the 
portion of the main body to which the reinforcing member is 
not attached to cope with the lower level of stress. When 
the motion' becomes . very large/ the .change ; of the muscle arid 
the ligament also becomes large in accordance with .such . 
movement- and the higher stress: acts by adding the 
restrainirig action of the.; reinforcing member to the change . 
of the main body to start the control of the movement of 
the .affected body part. When the movement passes the 
limit, -the surface member of .the reinforcing member reaches 
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the limit of elongation, and at this point the stress 
increases immediately to control the further movement of 
the affected part, 

. Alternative embodiments of .the supporter according to 
5 the present invention will, now be described, 

EMBODIMENT 1: SUPPORTER FOR THE ANT EiRI OR CRUCIATE ['■'.. 
.LIGAMENT 

This supporter is used for a knee problem such as ,a 
projection to forward of a shiribone or an instability in 

10 the front of the knee caused by damage or injury to the 

■/ anterior cruciate ligament . As illustrated in FIG. Id, the 
present supporter acts as follows; a tuberosity of the 
tibia 3 is pressed from forward against a back of thigh 1 
and a back of leg 2 as fulcrunis, and the knee joint is 

15 supported by three points so as not to exceed the moveable 

area, thereby preventing and curing the injury or other 
trouble. FIGS, la/ lb, and id are side, front and rear 
views, respectively, showing the attached condition of the 
supporter for the anterior cruciate ligament according to 

20 the present invention. The reference numeral 4 is a 

tubular main body comprising an elastic material, and the 
main body 4 has a length and an inner diameter so as to 
cover the affected body part from ;a thigh 5 to the shank 6 
and the main body 4 has an opening 7 having approximately 

25 the same size as that of a patella at approximately the 

centre of the front portion theireof. The main body 4 is 
formed by a circular knitted fabric in which a urethane 
thread is knitted and has a tubular shape and the 
elasticity of ; the usual supporter. \The ; modulus of 

30 elasticity is 0.08 kg/cm at 20% elongation percentage 0.14 

kg/crh at 50%, ^nd 0 .24 kg/cm at 100%, : respectively . • The 
reference numeral 8 is a reinforcing member formed by 
laminating an interlining arid a surif ace member ./ For; the 
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interlining, a urethane - non-woven -textile cloth made by a 
spun bonding method having "a weight per unit area of 180 
g/m 2 is Nuised, wherein the rnodulus of elasticity is 0-26 
kg/cm af 20% elongation- percentage, 0.45 kg/cm at 50, and 
0,61 kg/cm at 100%, respectively. For the surface member, 
. a nylon jersey material having a weight per unit area of 
120 g/m 2 and a maximum elongation of 85%/' and the modulus of 
elasticity of such laminated . reinforcing member is 0.15 
kg/cm at 20% elongation, 0.72 kg/cm at 50%, and at least 1 
kg /cm. at 100%, respectively ... The. reinforcing member 8 is 
unitarily formed on the surface of .the main body 4 forming 
a pattern comprising a portion 9 for covering the .upper 
side of the thigh region with 5 to 8 cm width except for 10 
to 20% of the top of the front surface of the thigh region, 
a portion 10 for extending front both sides of the thigh 
region with 3 to 8 cm width to the lower side of the 
patella, a portion 11 in which the above .two portions of 10 
are combined at the lower side of the patella, -and a 
portion 12 for covering the lower side of the leg except 
for 10 to 20% of the rear side of the lower shank thereof. 
The adhesion between the "main body 4 and the . reinforcing 
member 8 is achieved by a hot melt resin which is doped in 
the form of dots at. a rate of 60 g/m 2 on the surface of the 
interlining -and is adhered by ' hot pressing by means of an 
iron. 

EMBODIMENT 2 : SUPPORTER FOR A GONARTHROS IS 
DEGENERATIVE KNEE JOINT DISEASE . 

The goharthrosis degenerative disease -is ah unstable . 
knee problem in which theknee joint deforms to the right 
or left side and the knee joint , swayis . : . Such joint disease 
is prevented and cured by pressing the knee joint and' the 
dpper and lower region thereof ' {from the -lower side : of the 



thigh region to the upper side of the shank) - uniformly at each 
side: and by providing a' support on both : sides thereof . 
FIGS. 2a> 2b r , and 2c are sidey. front, and rear views, 
:. respectively, showing the attached condition of the 
supporter for gonarthrbsis degenerative disease according 
;' to the present invention.. ■ 

The reference numeral 21 is a tubular main body ; 
• comprising- an elastic material and: has a length and inner 
diameter to cover the affected body part from the thigh 22 
to the -shank 23. The main body 21 is formed by a circular 
knitted fabric in which a ure thane thread is knitted and 
which has elasticity typical of a thermal supporter in 
which a pile is formed on the inner side of the main body. 
The modulus of elasticity of the main body 21 is relatively ' 
low, that is , about 0 . 07 kg/cm, at 20% elongation 
percentage/ 0.36 kg/cm at 50%, -and 0: 99 kg/cm at 100%, 
respectively . The surface member is a raschel; knitted 
elastic cloth (such as elastic cloth , •'• tradename Control of 
Asahi Chemical Co., Ltd. ) having a weight per unit area of 
220 g/m 2 and a 40% maximum elongation percentage. \ The 
modulus of elasticity of the reinforcing member . 24 is 0.13 
kg/cm at 20% elongation percentage, -at least 1.0 kg/cm at 
50%, and at least 1.0 kg/cm at 100%, respectively. The 
reinforcing member 24 cove r s the affected j oint from the 
lower side 25 of the thigh ••region to "the upper side 26 of 
the shank, in the ; form of ah./i-shape' on .both sides of the : 
main body 21. The reinforcing mem^ 

formed on' the. surface of the main body 21* and has .a pattern 
in which a large waveform is cut in the front side ,27 and a 
smaller waveform is cut in: the rear side 28 . The main body 
21 is unitarlly formed with" the reihforcing member 24 in 
that a thermoplastic adhesive . is doped ■ in/the form of a 
mesh on the surface of the neoprene .foam material of the 



# 
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reinforcing, member and this is laminated on the 'surface of 
the main body, then the result is adhered by means of a hot 
press at 150° C. for 15 seconds. . 

EMBODIMENT 3: SOP PORTER FOR AN ANKLE JOINT 
The injury . to the ankle . joint is most often a sprain. 
The supporter is used. for fixing the ankle, in particular, 
in the case of where the ankle- is abducted to cause trouble 
or injury in a low extensor muscle retinaculum. FIGS. 3a 
and 3b are side and front views showing the attached 
condition of the supporter for the ankle joint according to 
the present invention. 

The reference . numeral 31 is an open-toed sock type 
main body comprising an elastic material, and it is . knitted 
to a thick cloth by a double raschel machine and has a 
modulus of elasticity of 0 .06 kg/cm at 20% elongation 
percentage, 0.22 kg/cm at 50%, and 0.70 kg/cm at 100%, 
respectively. The reference numeral 32 refers to a 
reinforcing member formed by laminating an interlining and 
a surf abe member. The interlining is a . urethane non-woven 
fabric having a weight per. unit area of 120 g/m 2 . The 
modulus of elasticity thereof is 0.06 kg/cm at 20% 
elongation, percentage, 0.10 kg/cm at 50%, and 0.17 kg/cm at 
100, respectively. The suriface .member . is of a nylon tricot 
material rhaving a weight per .unit area of 130 $/m 2 and 35% 
maximum elongation, and the above nylon tricot is laminated 
by a chloroprene adhesive. The modulus of elasticity of the 
reinforcing member is 0 .09 kg/cm at 20% elongation 
percentage, at least 1.0 kg/cm : at 50%,' and at least 1.0. : V: 
kg/cm at 100%, respectively. The reinforcing member 32 is , 
unitarily formed with the surface of the main body 31 and . • 
defines ;a pattern- such that the 'reinforcing member "32 
extends to the lower side from the upper ends 33 and 34 of . 
both sides of the main body 31, reaching to the sole of the 
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. foot 35 in the . form of ■ a j-shape :Ori the : ,oiitef .side • The 
teinfbrcihg member 32 passes over ; the instep |36 on the 
inner side> ' thereby being '■; combined with -the . outer 

reinforcirig member. The ^raaih body 3 1 and the reinforcing | 
5 . member 32 are - adhered ' to each other by. the use of a . 
^thermoplastic adhesive wh^ 

urethahe : nori-Woven : ' fabric of the : reinforcing rriember in the ; 
form of a rtlesh, and this is laminated on the surface of the \ 
main body to adhere by means, of a hot press at ISO 0 C. for 
10 15 minutes. : 

: EMBODIMENT 4 : SUPPORTER <; FOR A HUMEROIJS ObTSIDE, . {■"■■^ 
EPICONDYLE DISEASE {TENNIS ELBOW) \ 

The outside epicondyle disease can be prevented and 
cured by applying pressure on the extensor/muscles of the | 

15 outside epicondyle at the portion of the forekrm ; 

circumference flexed the front of the epicbndyle to | 
reduce force transmitted to the outside epidondyle . FIGS. 
4a, and 4b are sideT views of the ;outer and the inner . sides, I. 
respectively, of the attached condition of thk supporter :.V! 

20 for humeroiis outside epicondyle disease accor&ihg to the 

- present invention . . •' .! '_>'|- . 

The reference humeral 41 is a tubular main . body ■'. j : 

comprising an elastic materiai : ahd has a length and ■ inner . ., | 
diameter for covering the affected body part from one 

25 portibn'bf 'the upper am 4i ; to .one portion forearm', ■ 

43. . The Vtubular: main body. 41 is knitted by i ; circular ' : 
knitting-machine" with , 6 gatges arid a ur ethane thread of 1120 | 
denier is insetted with the fatio of pieces/cm 'as the I 
elastic thread and the whole -length, is about 20 cm.: The [' 

30 modulus of /elasticity., of the 'main body .41 Is ti. 08 kg/cm at 

20% elongation percentage, 0.14 kg/cm at 50%, land 0,24 
kg/cm at ■ 100%, respectively. The reference numeral 44 is a 
reinforcing member formed ■ by laminating an . interlining and 
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a surface member. As .the interiiriirig, a -tridot fabric 
having an elastic thread comprising a uretharie thread of 
1120 denier* inserted at a ratio of 8 pieces/cm .and -which is 
usually referred to as a power net, is : .used. I the modulus 
of elasticity of the interlining is 0.2 kg /cm at 20% 
elongation percentage/ 0.4 kg/cm at 50%, and 1 0 . 7 5 kg/cm at 
100%, respectively. The surface member is ;a Inylon raschel 
knitted fabric stretchable in two directions land having a 
weight per .unit area of 160 g/m 2 and a 40% elbngation 
percentage. The modulus of elasticity of the reinforcing 
member is 0.31 kg/cm at 20% elongation percentage, ;at -..least ;\ 
;1.0 kg/cm at 50%, : and /at least. T.O kg/ cm at .100%/ 
respectively. The reinforcing member 44 is uhitarily 
, formed with ..the surface of the main body 41 ahd has a 
pattern covering a rear portion 45 from .the upper arm to 
the forearm surf ace of the nteiri body 41 which:- is . . 
approximately 4 to 7 cm in width, a rear portion 46 in a 
thumb . side corresponding to 3 to 5 cm ahead of that portion 
of the forearm circumference flexed as shown in FIGS . 4a 
and 4b which is approximately 3; to 6 cm in width for about 
H to 4/5 of the whole circumference, and coveting a portion 47 
in the thumb side corresponding to 2' to 4 cm in the rear 
from the portion of the outside epicondyle as j shown in 
FIGS. 4a and 4b: which is approximately 3 to 6 rem 'in width 
for about % to *t of the whole circumference. i. The; main body 41 
and the reinforcing member ' are' adhered to each other by- 
doping a riylon hot melt adhesive . having .a .meltiing point of 
105° with the ratio of 14 points/inch* : and prefes heating it. 
EMBODIMENT .5: SUPPORTER FOR POLLEX .. TENDOVAGINITIS / 
The : supporter used for the ipbilex tendovaginitis has a 
structure 'f or" restricting the movement of the jthumb and for. . 
keeping it quiet. FIG. 5 is a /side \ view showing the 
attached condition of the Supporter for the pbllex . 
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^tendovaginitis according . to : the -present invention, * 
. The reference numeral .51 is a tubular mdin body 
comprising -an elastic material : and which has |a length -and 
inner, diameter for covering froi the forearm r52 to the palm 
S3 of the hand- The' tubular main body 51 is I formed .of a. ' 
stretched plain Weave fabric in which 24 non-elastic threads 
and 12 elastic threads of 840 denier ure thane per inch for 
warp and 20 non-elastic threads per inch for iwoof are 
woven, and in which only the thumb is independent. The 
modulus of elasticity thereof is 0.12 kg/cm at 20% 
elongation percentage, 0.26 kg/cm at 50% elorigatioh 
percentage, arid 0.4 kg/cm at 100%, respectively . .The 
reference number 54 is a reinforcing member formed by; 
laminating a interlining and a surface member. As the ^ . 
interlining, a urethane film having 100 micron thickness is 
used, wherein the modulus of elasticity is 0.26 kg/cm at 
20% elongation percentage, 0.6 at 50%, and 0.9 kg/cm at 
100% respectively. As the surface member,, a nylon tricot 
...fabric stretchable in two directions having a ! weight per 
unit area of 120 g/m* and 30% elongation percentage is used. 
The modulus of elasticity of such reinforcing 1 member is 
0.30 kg/cm at 20% elongation percentage > at least , 1 .0 kg/cm 
at 50%, and at least 1.0 kg/dm at 100%, respectively . The 
reinforcing member .54 is unitarily formed so as to protect 
from the outside and covering from the thumb 55 to the 
thenar 56, the wrist 57, , Whd .'a portion . 58 of the forearm in 
the surface of the main body 51. The main body 51/is 
adhered with the reinforcing member 54 by doping a hot melt 
adhesive . such as available under the tradename Quintac 3435 ; 
(made by Nippon Zeon Co., Ltd.) on the whole surface bf the 
side of the reinforcing member . 

According to the present invention, ;.the reinforcing 
member having & pattern corresponding to the .affected part \ 
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..... is :unitariiy formed with' the Desired -part of' it he tubular 
/main' body .comprising art Elastic' materia:! v Tken> : since the 
stress applied on the affected part by the mk in body 
changes in accordance with the mbvement of tke affected 
part,- it is possible to apply the appropriate force ;f or 
fixing, supporting/ and pressing on the .need4d- part in 
accordance with the movements of the person .virho wears the 
supporter. :. Further, in case of a large movement by which 
the .affected part gets into danger or is otherwise subject 
to injury, . the streiss for the affected part increases 
immediately by the action of the reinforcing Imeitiber to ; 
inhibit large movement and it o prevent the critical movement 
from occurring. Since the supporter is forme ! d by the • 
. unitarily formed ;main body arid the reihforcirig member,, the 
supporter does not need any conventional or cbmplex 
auxiliary; 'belt • .The structure is very simple and the 
weight is very light. The attaching operatioh is very easy 
and there is no uncomfortable feeling while attaching or 
wearing the .supporter. -Furthermore, since it ; is a very 
simple structure, that is, the reinforcing meiiber is cut to 
the desired .pattern and is adhered to the surface of the 
main body, it is easy to manufacture, and it is possible to 
exchange with another pattern' in accordance with the 
condition of the affected part, thereby realiiingr lower 
cost . By changing the ;surf'ace : ratio of the riihforcihg , : ; 
•member and the main body in the ■; width direction, it is . 
possible to make the force fappliied on the .affected part art"- 1 ; 
appropriate -.-value also in = the width directionJ 

- A typical cross-sectional* view of '-a iiinitarily formed 
•main : body : and reinforcing ..member according : to ithe .present 
invention : 'and fepresentativie of the ^enibodimerltis shown in' 
FIGS . i-5 is Shown in FIG • ; 7 : : iln FIG . Y7 , the jnumeral : 71> t - ; V 
denotes an elastic rtiaterial foriding. .the-, main b'bdy :of the 1 
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supporter; numeral 72 denotes an adhesive layer between the 
main body and the reinf orcihg" meinber of the Supporter ; .. 
/numeral 73 . denotes an interliniiig' layer of the reinforcing 
member having a greater modulus of elasticity than that -of 
' the main body 71; numeral 74 denotes another i adhesive 
layer; arid numeral 7S denotes a surface member for 
restricting th£ elongation of the interlining ,72 . 

Thus there has been shown and described [a novel 
constriction of a supporter which fulfills all: of the objects 
and advantages set forth above. It will be apparent to 
thosie : skilled in the art, /however, that many j changes, 
modifications, variations arid other uses and j applications 
for the subject invention are possible. . All j such changes, 
modifications, variations and other uses arid ^applications 
which do riot dispart from the spirit and scope of the 
invention are deemed to be covered by the; invention which' 
is limited only by the' claiJns which follow j 
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What is claimad is: 

1. A supporter in Which a reinforcing member formed by 
laminating a interlining having a greater modulus of 
elasticity than that of ah (elastic material for 
forming a main, body and a surface member if or 
restricting the elongation of said interlining is 
adhered to one portion of the surface of [said main 
body comprising the elastic material, whose shape is 
cylindrical so as to fit with an affected body part, 
wherein the reinforcing member has a modulus of 
elasticity capable of restricting movement of the 
affected body part within a defined motion area. 

2. A supporter for mounting oh an affected bbdyjpart 
comprising a tubular main body member forked of an 
elastic material and a reinforcing member .formed by 
laminating an interlining layer and a surface member, 
said interlining layer having a greater modulus of 
elasticity than that of said elastic material forming 
said -main body member, said surf ace member having a 
greater modulus of elasticity than said interlining 
layer for restricting the elongaitioh of said 
interlining layter, said reinforcement member being 
adhered only to a selected portion of said main body 
member, and said reinforcing member having a resultant 
modulus of elasticity- greater, than that of said main 
body member for restricting the eiongatioh of said 
sielected portion of said main body mender; to which . 
said reinforcing member: is adhered so as to be capable 
of restricting movement of the affected body part 
within a . predetermined motion area • . ! 

3. A supporter for mounting on an affected body part 

comprising a tubular stretchable elastic materlai ; . - .1 

forming h main body having adhered to at least one M 
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selected portion of the mkin body Va- reinforcing member 
having a 'greater modulus of elasticity tihansaid main 
body, ^ said reinforcing 'member- including ;an interlining 
layer laminated with .a surface member which acts to 
restrict the elongation of said interlinling layer, 
wherein said reinforcing member has a modulus of ." 
elasticity capable of restricting movement of the 
affected body part within a. first motiori area 
corresponding to a first predetermined r : ange of 
elongation of said relnfbrcing member arid capable of 
preventing movement oi the affected body part within a 
second motion arefa corresponding to a secorid 
predeterMned range of elongation of . said reinforcing 
member greater than said first predetermined range of 
elongation. 

4 . A supporter in Accordance with claim . 3 wherein • the ; 

affected body part is an anterior cruciate ligament 
and the supporter is a knee supporter. 

5 . The supporter in accordance with claim 3 wherein the 

affected body piart is an unstable krtee joint and the 
suppdrter : is a knee supporter, • 

6. A supporter in accordance with claim 3 wherein the 
affected body -part is an ankle and the supporter is [siri- 

. ankle supporter. 

7. , A supporter In accordance with claim 3 wherein , the . 

af f ectied body part is a humerous outside : epicondyle 
. and , the supporter is an - elbow .supporter. 

8 . A supporter in accordance with clatim 3 wherein the 
affected body partis the tendon sheath in a. wrist and 
the supporter .is a hand -and thumb supporter 

9 . A supporter for mounting on a .limb : in position to"...', 
cover a joint such as a kriee joint, an arikle, an elbow 
or wrist and to predeteritiinedly constrairt and limit 
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movement -thereof comprising a tubular member 
constructed of a fabric material characterized by 
being an elastic fabric adapted to fit snugly about 
said limb and joint and a- pattern of a reinforcing . 
material overlaying a predetermined defined area of 
the tubular member and .characterized by teing a 
laminated interlining ahdi surface member having a 
higher modulus of elasticity than the elastic material 
of said tubular member and being attached thereto by a 
heat.bonding adhesive agent, the predeterinined defined 
area of the reinforcing material beiihg selected to 
enable movements of the joint on which thie tubular 
member is installed through a first predetermined 
motion area corresponding to the range of ! elonigation 
of said tubular ittember; and said reinforcing material 
limiting movements of the joint through .a*, second 
predetermined motion area greater than said first 
motion area and corresponding to the range of 
elongation of said reinforcing material, said 
reinforcing material substantially preventing 
movements of the joint* through motions greater than 
said second predetermined motion area. 
10'. The supporter in accordance with claim 9 Wherein said 
tubular elastic fabric is an elastic circular knitted 
. ; fabric. ■ 

11. The 1 supporter in accordance with. claim 9 Wherein said 
surface member of said Reinforcing material is- a nylon 
knitted tricot or rasdhel fabric. 

12. The supporter in accordance with claim 9 Wherein. said 
interlining is a urethane non-woven or knitted fabric. 

13. The supporter in accordance with claim 9 wherein the 
heat bonding adhesive is a liquid plastic! adhesive 
activated by heat and adhered by pressure. 

-20- 
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14. Support apparatus comprising ah elastic body member 
having at least one tubular shaped portion for 
mounting on an affected Ibody partV the elastic body 
member having an elasticity for maintaiinihg said 
elastic body member in position oh the affected body 
part, a reinforcing member adhered to a sielected 
portion of the surface of the elastic body member, 
said reinforcing member having a shape defining a 
pattern corresponding to a predetermined portion of 
the affected body part and including a surface layer 
of a first material laminated to an interlining layer 
of a second material, said reinforcing member having 
an elasticity sufficient to enable movement of the 
corresponding predetermined portion of the affected 
body part through a first motion area corresponding to 
a predetermined limited range of motion, but limiting 
movement thereof through a motion area greater than 
said first motion area. 
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